BACKGROUND: Many seniors rely on paid non-familial caregivers to maintain their independence at home. Caregivers often assist with medication reminding and activities of daily living. No prior studies have examined the health literacy levels among paid non-familial caregivers. OBJECTIVES: To determine health literacy levels and the health-related responsibilities of paid non-familial caregivers of seniors. DESIGN: One-on-one face-to-face surveys. The Test for Functional Health Literacy (TOFHLA) was administered to identify health literacy levels. Caregivers were asked to demonstrate their skill in medication use by following directions on pill bottles and sorting medications into pill boxes. PARTICIPANTS: Ninety-eight paid unrelated caregivers of seniors recruited at physician offices, caregiver agencies, senior shopping areas, and independent living facilities. RESULTS: Average age of caregivers was 49.5 years, and 86.7% were female. Inadequate health literacy was found in 35.7% of caregivers; 60.2% of all caregivers made errors with the pillbox test medications, showing difficulty in following label directions. Health-related tasks (i.e., medication reminding, sorting, dispensing, and accompanying seniors to physician appointments) were performed by 85.7% of caregivers. The mean age of their seniors was 83.9 years (range 65-99 years), and 82.1% were female. CONCLUSION: Paid non-familial caregivers are essential for many seniors to remain independent and maintain their health. Many caregivers perform health-related duties, but over 1/3 have inadequate health literacy and have difficulties following medication-related instructions. Educating caregivers and ascertaining their health literacy levels prior to assigning health-related tasks may be an important process in providing optimal care to seniors.
INTRODUCTION
Seniors with cognitive and physical challenges frequently rely on caregivers to assist with their care. While family members often fill the role of caregiver, there is increasing usage of unrelated individuals being hired as caregivers. 1 These non-familial caregivers are hired from a wide range of sources, and often very little information is known by employers about their skill sets. There is also a paucity of published literature about their backgrounds, training, and skill sets. Considering that caregivers frequently are asked to assist with medications as well as follow physician instructions, caregivers should have adequate health literacy to perform the required tasks.
Inadequate health literacy is frequently an under-identified problem among patients. Health literacy refers to how well patients comprehend health care information, and is defined as an individual's ability to read, understand, and use health care information to make effective health care decisions and follow instructions for treatment. 2 Low health literacy is associated with multiple negative outcomes, such as poor use of preventative care, [3] [4] [5] worse self-management of chronic disease, [6] [7] [8] [9] incorrect medication use, [10] [11] [12] increased hospitalizations, 13 and all-cause mortality and cardiovascular death.
14 Seniors themselves often have low health literacy, which suggests an even greater need for caregivers to have adequate health literacy. In a study of health literacy among Medicare enrollees, Gazmararian et al. identified that functional health literacy decreases with age. Among seniors aged 65-69, 24.2% (15.6% low, 8.6% marginal) were found to have inadequate health literacy; however, among seniors aged 80-84, the number increased to 54.4% (39.0% low, 15.4% marginal). 3 Seniors-who have the most medical problems, medications, and instructions-may have caregivers who lack the ability to follow medical directions correctly. Many caregivers accompany seniors to physician appointments, and instructions for medical care are frequently given directly to the caregiver. If the caregiver does not have adequate health literacy, compliance with the medical plan of care for the senior may be compromised, and the senior may be inadvertently harmed.
Currently there is no published information known about the health literacy levels of this group of caregivers. This study aims to explore the health literacy levels of paid nonfamilial caregivers of community-dwelling seniors, specifically identifying the frequency of inadequate health literacy in this group. We also will examine how often caregivers with inadequate health literacy perform health-related duties for their seniors.
METHODS

Recruitment of Subjects
We obtained approval from the Institutional Review Board of Northwestern University. Research assistants recruited paid, non-familial caregivers who provided care for seniors (>65 years) over a 6-month period using multiple strategies such as physician and nurse referral, caregiver word of mouth, and flyers. Recruitment occurred at: senior centers, shopping malls, local parks, lobbies of senior apartment buildings, and caregiver agency meetings in the Chicago metropolitan and surrounding suburban areas. We conducted structured face-to-face surveys in private (i.e., closed door clinic rooms, unused offices) to maintain confidentiality with results withheld from their employers. Subjects received $20 cash compensation upon completion of the interview.
Measures
After obtaining written informed consent, the interviewer collected demographic information from the subject. Research assistants asked how the caregiver gained initial employment with the senior (i.e., agency, church, friend of family, word of mouth), the length of time working for the senior, and prior work experience. The interviewer queried the frequency of performing health-related tasks that were: (1) medication centered, such as obtaining medications from the pharmacy, reminding seniors to take medications, and handing medications to seniors, and (2) physician centered, such as scheduling appointments, transporting the senior to appointments, and seeing the physician with the senior. We also questioned caregivers on their salaries and their perceived fairness of pay.
To determine the level of health literacy of the caregiver, interviewers administered the Test of Functional Health Literacy in Adults (TOFHLA). Adequate Health Literacy was a score of 75 points or higher out of 100. 15, 16 The TOFHLA assesses the functional literacy of patients by sampling their ability to read and comprehend actual hospital and medical texts. It has been used throughout research as a marker of health literacy, and it has been validated and deemed reliable in the literature. 15 It consists of two parts: a numeracy comprehension test of ten short hospital texts involving quantitative information as well as words (such as monitoring blood glucose, keeping clinic appointments, and taking medications) and a reading comprehension test of three hospital passages (including instructions on preparation for an upper gastrointestinal x-ray series, Medicaid patient rights, and hospital informed consent). Figure 1 shows two examples of questions asked as part of the TOFHLA. It takes between 10-20 min to complete.
We assessed medication-dispensing knowledge using mock-up pill bottles whose labels mimicked a nationwide chain pharmacy. To eliminate familiarity with prescription medications while still using real-world instructions, we used Canadian medications or obscure American medications (i.e., miglitol, paliperidone, zopiclone). Research staff also asked six internists if they had prescribed the selected Canadian or obscure American medications in the past 5 years. If any of the physicians had done so, the drug was removed from the study. Subjects were given the bottles and asked how they would give the medication in verbal prose form: "Tell me how you would give this medicine." They were then asked to demonstrate by placing the pills accordingly in a 7-day pillbox with four time slots (i.e., morning, noon, dinner, evening). Errors in dispensing were determined if both verbal and practical demonstrations were incorrect. The decision for this was to ensure that if the caregiver verbally understood how to give the medication but not how to use the pillbox, the caregiver would still receive credit.
Data Analysis
Statistical analyses were performed with SPSS version 17.0 (SPSS Inc., Chicago, IL). Frequencies of health literacy levels were calculated with specific health literacy levels being divided into the total number of subjects. Comparisons of (1) the health-related responsibilities and health literacy level, and (2) the proportion of each medication task performed correctly by the health literacy level of the caregiver were done using chi-square tests.
RESULTS
Sample Characteristics
Over a 6-month period, 98 non-familial paid caregivers participated. The average age of caregivers was 49.5 years, and 86.7% were female. The majority were foreign born and had no family or support in the United States (54.1%) or locally (60.2%). Caregivers' prior work experience included health care-related [nursing (registered nurse, certified nursing assistant), dental assistant, pharmacy technician, alternative health worker; n=11], clerical (n=9), banking/ finance (n=5), housekeeper/nanny (n=4), food service (n=4), retail (n=3), teaching (n=3), advertising/marketing (n=2), landscaping (n = 2), security (n = 1), artist (n = 1), delivery services (n=1), welding (n=1), and stove repair (n =1). Of the 98 caregivers, 81.6% (n = 80) stated that they had previous senior caregiving experience ( Table 1 ). The mean age of their seniors was 83.9 years (range 65-99 years), and 
Medication Label Reading and Sorting Test
On the Medication Label Reading and Sorting Test, a large number of caregivers were unable to follow the directions on pill bottles and place the medications accurately into pill boxes (Table 3) . Specifically, caregivers with inadequate health literacy made significantly more errors on once daily dosing, three times a day dosing, and understanding when to stop short-term antibiotics. Regardless of health literacy, caregivers made errors with complex prescription directions. As an example, 42.9% of health literate and 34.3% of inadequately health literate caregivers had difficulty with the real-life prescription of pyrantel, a drug prescribed for treatment of gastrointestinal parasites, which is 'take six tablets daily for 3 days.' While this medication is not widely prescribed, these difficulties could translate into actual behaviors; caregivers may incorrectly complete a prednisone taper (with multiple tablets changing over several days) for a senior with an asthma exacerbation.
DISCUSSION
We sought to explore the frequency of inadequate health literacy among paid caregivers and the tasks they perform. Over one third of caregivers in our convenience sample had inadequate health literacy levels. Furthermore, we found that over 85% of caregivers were performing health-related tasks regardless of their health literacy levels. Inadequate health literacy is an under-recognized problem among paid nonfamilial caregivers of seniors. One concern is that many caregivers are asked to provide health-related activities for their seniors-including medication dispensing and following physician instructions-and may be making errors unknowingly. Caregivers who accompany seniors to physician appoint- ments may encounter physicians who assume their health literacy level is adequate and provide them with intricate instructions to follow. In the field of health literacy, some consider health literacy as the intersection of individual skills with the information provided by the health care system. Physicians may need to take into account that caregivers may not be forthcoming in their skill sets and that simpler instructions or enlisting family may be necessary to provide optimal care for seniors. It is also important that caregivers with low health literacy be identified through the use of appropriate instruments prior to assigning roles involving health care. Interventions and responsibilities can subsequently be tailored to those with inadequate health literacy.
The demographic data from our sample suggest that paid non-familial caregivers frequently have limited support systems, are underpaid, and experience challenging conditions. While 24-h caregivers are paid less (with the assumption that many hours will be spent sleeping), they can face multiple awakenings and limited sleep when caring for seniors with medical conditions such as dementia. Since many caregivers have limited job opportunities, they often face substandard work conditions with little recourse for below minimum wage pay.
The lack of national regulation and standardization of duties for paid non-familial caregivers allow for caregivers to be potentially taken advantage of by employers. As an example, agencies often charge premium prices to seniors for caregiving services and frequently take a large "cut" of the caregiver pay. Federal regulation among agencies supplying caregivers is also lacking, which enables this practice.
From a policy perspective, regulation is necessary in the caregiving industry among both caregivers and employers. First, for caregivers, educational programs may need to be developed to assist those with inadequate health literacy who wish to provide higher level care. These educational programs could be structured into workshops, with both didactic sessions and real-world trials. If a caregiver is to assist with health-related tasks, passing a simple test demonstrating competency may be reasonable to ensure appropriate care of their seniors. Secondly, agencies that supply paid caregivers should be held accountable for their employees. Like many businesses, agencies potentially could offer training or continuing education programs for their caregiver employees. Employers of caregivers may need to ensure licensure or testing is performed prior to assigning caregivers the responsibility of medical care of the senior. While licensure or testing may reduce the pool of caregivers available to give medications, it should not reduce the number of caregivers who are able to perform other tasks such as bathing, transferring, cooking, etc., that are equally integral to senior care.
While we recruited from multiple diverse sites, limitations of this study were the small study convenience sample and localization to an urban area. The degree to which the results from this sample can be generalized is unclear. Another limitation is that the Test of Functional Health Literacy and medication labels were both given in English. Since most pill bottles and physician directions are given in English, we felt that use of English would most closely replicate real-world situations. Nonetheless, many of the caregivers are non-native English speakers, and a language barrier may have been present, which could have affected the results. We did not have access to the home setting to confirm that the tasks were being completed. Further studies involving first hand evaluation of the senior are necessary to understand the full impact of inadequate health literacy among caregivers.
From a practical standpoint, no easy strategies currently exist for lay people to ensure optimal care of seniors by caregivers. Initially, we would recommend background, education, and health literacy checks of caregivers who will be handling medications and following physician instructions. Physicians may also want to recommend that family members of seniors accompany the caregiver and senior to physician appointments to ensure accurate follow-up. On a day-to-day basis, observing caregivers performing tasks may be useful, but often working offspring do not justifiably have sufficient time.
Overall, paid non-familial caregivers provide valuable assistance to seniors that allows them to maintain their independence. Ultimately, we hope that this information on health literacy and characteristics of caregivers of seniors will shed light on a growing, unregulated industry. Caregivers are often held responsible for tasks outside of their skill set, while they are unfairly taken advantage of with low pay and difficult conditions. With more awareness of this issue by employers, health care professionals, and legislators, the quality of care that seniors receive can hopefully be improved.
